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CEHCOPHblfl AIHIAPAT H OCOEEHHOCTH OOPMHPOBAHHfl 
HEPBHOH CHCTEMbI TRIAENOPHORUS NODULOSUS (CESTODA) 

B OHTOrEHE3E 

© H. M. Encepoea, >K. B. KopHeea 

PaccMOTpeHa yjibTpacTpyKTypa ceHCopHbix o6pa30BaHHH Ha Bcex CTaaHflx pa3BHTH5i Triaenopho¬ 
rus nodulosus. BnepBbie nojiyneHbi cbcachha 06 yjibTpacTpyKTypHbix oco6eHHOCT5ix c}>opMHpoBaHH5i 
ueHTpajibHOH h nepH(J)epHHecKOH HepBHOH chctcm Ha paHHHx 3Tanax OHToreHe3a T. nodulosus. 


YjibTpacTpyKTypa HyBCTBHTejibHbix OKOHnaHHH uecToa BnepBbie onncaHa y npe^CTa- 
BHTejia Cyclophyllidea — Echinococcus granulosus (Morseth, 1967). B aajibHeniiieM 
ceHcopHbie o6pa30BaHHH 6biJin obHapyxceHbi b TeryMeHTe MHornx bhaob H3 pa3Hbix 
OTp^aoB (Featherston, 1972; Blitz, Smyth, 1973; Webb, Davey, 1974; Cooper e. a., 
1975; Blair, Burt, 1976; Hess, Guggenheim, 1977; Gabrion, Euzet-Sicard, 1979; Ri¬ 
chards, Arme, 1982; Fairweather, Threadgold, 1983; Pospekhov, 1991; noaaybHafl, 
1985; EncepoBa, 1985; 1991; njiyxcHHKOB h ;tp., 1986; nocnexoB, KpacHomeKOB, 
1992a, 19926). Y Pseudophyllidea ceHcopHbie o6pa30BaHH5i bbuin OTMeneHbi y npea- 
CTaBHTejien Bothriocephalata (Jones, 1975; KynepMaH, 1988), Diphyllobothriidae (Gus- 
tafsson, 1990) h y Triaenophorus nodulosus (Biserova e. a., 1991). OnncaHHH uyBCT- 

BHTeJIbHblX OKOHHaHHH OTHOC5ITC5I B OCHOBHOM K n0JI0B03peJIbIM cf)OpMaM UeCTOa. Hc- 

KJiioHeHHe cocTaBJiHioT paboTbi no ceHCopHbiM o6pa30BaHH5iM uhkjioc{)hjuiha, y koto- 
pbix H3ynajiHCb He tojibko nojiOB03pejibie, ho h jiHHHHOHHbie cf)opMbi (njiyxtHHKOB h 
ap., 1986). 

PhyneHne CTpoeHna ceHcopHoro annapaTa uecToa b 0HT0reHe3e aKTyajibHO He 
TOJIbKO B CB5I3H C OTCyTCTBHeM HHC|)OpMaUHH. HHTepeCHbIM HBJIHeTCH TO, HTO OHTOre- 

HeTHHecKne CTajtnn uecTOfl 3HaHHTejibHO OTJiHHaiOTCfl no ycJiOBHHM o6nTaHHH. H3 ahu 
T. nodulosus b npecHon Bo^e BbuiynjifliOTCfl KopaumtHH — CBobo^HonnaBaiomHe jih- 
hhhkh. Ohh noe^aioTCH KonenoaaMH, b nojiocTH Tena KOTopbix pa3BHBaeTca cjieayio- 
maa CTa^HH — npouepKomt. Konenoflbi b cboio onepe^b cnyxcaT nnmen j\jin MajibKOB 
MHornx npoMbicjiOBbix pbi6, b neneHH KOTopbix (ocobeHHO oxyHeBbix h JiococeBbix) 
HaKanjiHBaioTCH MHoroHHCJieHHbie jihhhhkh — njiepouepKonjtbi. OKOHnaTeJibHbiM xo35i- 
hhom T. nodulosus cnyxcHT myKa, b KHiueHHHKe kotopoh uecTo^a aocmraeT nonoBon 
3pejiocTH h o6pa3yeT anna, nonaitaiomne 3aTeM b Boay. CMeHa xo35WHa nponcxojtHT 
naccHBHO, ho MecTO obmaHHa napa3HT BbibnpaeT aKTHBHO h flaxce uejieHanpaBJieHHO. 
3ia oco6eHHOCTb aenaeT aKTyajibHbiM H3yneHHe HepBHOH cncTeMbi h ceHcopHoro an- 
napaTa uecTO jx, OTKpbiBaeT bo3moxchocth jxjm mynemin noBeaeHna napa3HTOB h hx 
BJIHHHHH Ha nOBejteHHe X035IHHa. 

B 3ajtany aaHHoro nccjieaoBaHHfl bxojjhjio H3yneHHe yjibTpacTpyKTypbi ceHcopHbix 
o6pa30BaHHH Ha Bcex CTa jxusix pa3BHTH5i T. nodulosus , a Taxxce cjiopMHpoBaHHfl h 
ocobeHHOCTen crpoeHna HepBHOH cncTeMbi KopaumtHH h npouepKomta. 

MATEPHAJI H METOflHKA 

nojiOB03pejibix nepBen H3BJieKajin H3 KHiueHHHKa myKH {Esox luceus) h noMemajin 
b CTaHjtapTHbin pacTBop XeHKca c jtobaBJieHHeM rjnoK03bi (1 t/ji). KopaurntneB nojiy- 
najin H3 5 ihu, BbweJieHHbix H3 nojiOB03pejibix CTpobnji, npouepKomtOB — nyTeM 3K- 
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cnepHMeHTajibHoro 3apaaceHH5i Konenofl (Cyclos vicinus , C. strenuus) KopauH^HAMH. 
ILnepouepKOHflOB H3BJieKanH H3 neneHH OKyH a (Perea fluviatilis). 

MaTepnaji $HKCHpoBajiH 2—2.5 %-hmm rjiyrapoBbiM ajib^enmoM Ha 0.1 M xaxo- 
AHJiaTHOM hjih c|)oc(|)aTHOM 6yc{)epe (pH 7.2) b TeneHne 1.5 — 2 h, 3aTeM 2 %-hbim 
0s0 4 Ha tom ace 6y^)epe (1 — 2 h), flernapaTHpoBajiH b cnnpTax noBbimaiomeHCfl koh- 
ueHTpauHH h aueTOHe. Ilocjie nocTeneHHoro nponHTbiBaHHfl b cmcch aueTOHa h apaji- 
flHTa, MaTepnaji noMemajin b hhcthh apan^HT jinn nojiHMepH3auHH npn TeMnepaTypax 
37 h 60°. 

Ejiokh pe3ajiH Ha nonyTOHKHe h yjibTpaTOHKne cpe3bi Ha yjibTpaMHKpoTOMe LKB— 
NOVA, 3aTeM KOHTpacTHpoBajiH 4 %-hbim bo^hbim pacTBopoM ypaHHJiaueTaTa h uht- 
paTOM CBHHua no PeHHOJib^cy. YjibTpaTOHKHe cpe3bi npocMaTpHBajm Ha ajieKTpoHHOM 
MHKpocKone JEM-100C. 


PE3yjIbTATbI 

KopauHflHH. PecHHHHaa oOojiOHKa Kopaun^HH He co^epacHT coOcTBeHHbix cne- 
unajiH3HpoBaHHbix HepBHbix ajieMeHTOB. PaHee b OHxocc})epe 6buiH oOHapyaceHbi HepB- 
Hbie KjieTKH h otpoctkh, coaepacamne ajieKTpoHHonjioTHbie rpaHyjibi co CBeTJibiM 
OKaHMJieHHeM (KopHeBa, 1994). EbiJio noKa3aHO HajiHHHe HeHpo-MbimeHHbix KOHTax- 
TOB H CKOnJieHHe HepBHbix OTpOCTKOB B oOjiaCTH JIOKaJIH3aUHH KpiOHbeB H CBH3aHHOH 
c hhmh MycKyjiaTypbi. OnncaHbi CBoOo^Hbie HepBHbie oxoHHaHHa, npoHH3biBaiomHe 
6a3ajibHyio njiacTHHKy h cenTnpoBaHHbiMH jiecMocoMaMH coe^HHaiomHeca c HapyacHbiM 
UHTOnJia3MaTHHeCKHM CJIOeM OHKOC(|)epbI. 

JlajibHenuiHe HCCJiejiOBaHHS noKa3ajiH, hto rpaHyjibi c 3JieKTpoHHonJiOTHbiM ueHT- 
poM h CBeTJibiM oOo^kom HMeiOT jinaMeTp 100 hm. KpoMe hhx 6 bum oOHapyaceHbi 
MHOrOHHCJieHHbie OTpOCTKH C MCJIKHMH 3JieKTpOHHOnJIOTHbIMH rpaHyjiaMH ^HaMeTpOM 

50 — 70 hm (pnc. 1, 1 — 2; cm. bkji.). Ohh pacnojiaraioTCfl oOmhho b6jih3h MbimeHHbix 
OTpOCTKOB, C^OpMHpya C nOCJie^HHMH KOHTaKTbl. OOjiaCTb KOHTaKTa XapaKTepH3yeTCH 
napajuiejibHbiMH ynjiOTHeHHbiMH MeMOpaHaMH, mejib Meacjiy hhmh 3anojmeHa tcmhwm 
M aTpHKCOM, nocTCHHanTHnecKaa MeMOpaHa 3HaHHTejibHo yTOJimeHa. IlepHKapHOH kjict- 
kh, npoAyunpyiomHH Taicne rpaHyjibi, BbiflBJieH b ueHTpajibHOH nacTH oHxoccJie- 
pbi. OBajibHoe, neTKo OHepneHHoe *mpo c xpynibiM 3JieKTpoHHonjioTHbiM aapbiuncoM 
oxpyaceHO oneHb tohkhm cjiocm uHTonjia3Mbi, c})opMHpyiomeH otpoctok c rpaHyjiaMH 
(pnc. 1, 7). Mhtoxohjiphh xpynHbie OBajibHbie, HMeeTCfl IHOnP, HenpoTpyOoHKH pac- 
nojioaceHbi b6jih3h OTxojmmero HenpHTa. 

MHOrOHHCJieHHbie HepBHbie otpoctkh (c tbkhmh ace rpaHyjiaMH) pacnojioaceHbi b 
oOjiacTH KpiOHbeB Ha 3ajmeM KOHue OHKoccJiepbi (pnc. 1, 2). Ohh npoxojiflT napaji- 
jiejibHO MbimeHHbiM nynxaM, coe^HHeHHbiM reMH^ecMOCOMaMH c MeM6paHOH OHKoOjiac- 
TOB, HJIH OKpyacaiOT HeCKOJIbKO MbimeHHbIX BOJIOKOH, npHKpenJieHHbIX K OCHOBaHHIO 
KpiOHKa. 

Ha CTa^HH KopauHflHfl b HenpoHax h hx oTpocrxax noxa He oOHapyaceHo CBeTJibix 
Be3HKyJI H THnHHHbIX CHHanTHHeCKHX KOHTaKTOB MeaCfly HepBHbIMH OTpOCTKaMH. 

IIpouepKOHfl. B nepBbie cyTKH pa3BHTHa npouepxoHfla noa 6a3ajibHOH miacTH- 
hoh TeryMeHTa BbmBJieHbi MHOrOHHCJieHHbie otpoctkh, coaepacamne 3JieKTpoHHonjiOT- 
Hbie rpaHyjibi anaMeTpoM 50 — 60 hm (pnc. 1, 3). Ohh pacnojiaraioTca paaoM c Mbi- 
meHHbiMH BOJioKHaMH h, no-BH^HMOMy, hx MaccoBoe noaBJieHHe no jx 6a3ajibHOH miac- 
thhkoh TeryMeHTa CB5naHO c npoueccoM c{)opMHpoBaHH5i npo^ojibHOH h KOJibueBOH 
MycxyjiaTypbi noKpoBOB. Kax h y Kopaumma, ohh HHHepBHpyioT Mbiiimbi, o6pa3ya c 
hhmh KOHTaKTbl (pnc. 1, 3, CTpejiKH): ynacTOK napajuiejibHbix MeMOpaH 3aMbixaiOT 
OMero-o6pa3Hbie BnaHHBaHHa npecHHanTHHecxoH MeMOpaHbi. YnopaaoneHHoe pacnojio- 
aceHHe MbimeHHbix bojiokoh, xaacaoe H3 KOTopbix HHHepBHpyeTCfl co6ctbchhoh TepMH- 
Hajibio, c|)opMHpyeTCH Ha paHHen CTa^HH pa3BHTHa njiepouepxoHfla noa TeryMeHTOM 
cxojiexca (pnc. 1, 4). 

Ha 3 — 5-e cyTKH pa3BHTHa Ha nepe^HeM KOHue npouepKOH^a (b TOJime Tejia) 
oOHapyaceHa rpynna Majio^Hcfic^epeHUHpoBaHHbix kjictok h oneHb tohkhx otpoctkob, 
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(fcopMHpyiomHX HepBHbiH ctboji. KjieTKH o6jiajiaK)T KpynHbiMH a^paMH xapaKTepHoro 
BH^a, c 6ojibuiHM co^epxcaHHeM reTepoxpoMaTHHa. 5iapa OKpyxceHbi tohkhm cjiocm 
UHT onjia3Mbi, BKjnonaiomeH b ochobhom CBo6onHbie pnOocoMbi, H3pe;jKa mhtoxohjjphh 
H JiaiOmeH o6bIHHO OflHH TOHKHH OTpOCTOK. B OTpOCTKaX MOXCHO BHfleTb MHKpoTpy- 
6 ohkh h pe^KO MejiKHe sjieKTpoHHomioTHbie rpaHyjibi. HHor.ua BCTpenaiOTca HenpoHbi 
C OflHHM IUHpOKHM nOCTeneHHO CyXCaiOIHHMCfl OTpOCTKOM-aKCOHOM H UByMfl TOHKHMH 
ueHupHTaMH Ha npoTHBonojioxcHOM nojnoce kjictkh. BbuiBJieHa uoBOJibHo xpynHaa 
KJieTKa C AH({)({)epeHUHpOBaHHbIM CBeTJIbIM flJjpOM, OKpyxeeHHbIM 3HaHHTeJIbHbIM CJIOeM 
CTpyKTypHpoBaHHOH uHTonjia3Mbi. Otpoctkob, no-BH^HMOMy, TpH, ho hx TpyuHO pa3- 
uejiHTb Ha aKcoHbi h uchuphtm. 

B B03pacTe 5—6 cyT BnepBbie b OTpocncax HenpoHOB oGHapyxceHbi CBeTjibie Be3H- 
Kyjibi ^HaMeTpoM 50 hm, ohh BCTpenaiOTca b oTpocTKax BMecTe c 3JieKTpoHHomiOT- 
HbiMH rpaHyjiaMH. 

Ha 7-e cyTKH nponcxouHT uajibHenmee $opMHpoBaHHe CTBOJia h UH^cfiepeHUHauHfl 
HepBHbix KjieTOK (pnc. 2; cm. bkji.). HenpoHbi, cjiopMHpyiomHe ctboji, HMeioT 6ojiee 
CBeTjibie BbiTaHyTbie aupa, o6i>eM oKpyxcaiomeH hx UHTonjia3Mbi HecKOJibKO yBejinneH, 
xoth OTpocTKH b OojibuiHHCTBe cjiynaeB no-npexcHeMy oneHb tohkh. TeM He MeHee 
HefipHTbi jioBOJibHo othctjihbo rpynnnpyiOTca b ctboji, a Tejia HenpoHOB ocTaiOTca Ha 
nepHcJiepHH. HexoTopbie otpoctkh, BxouamHe b cocTaB cJiopMHpyiomeroca CTBOJia, co- 
uepxcaT ajieKTpoHHonjiOTHbie rpaHyjibi unaMeTpoM 60—80 hm (pnc. 2, 7), 6ojiee n,w$- 
c{)epeHUHpoBaHHbie — BKJiioHaiOT Hapaay c nJiOTHbiMH CBeTjibie Be3HKyjibi. HacTb Heii- 
pHTOB Ha 3TOH CTaflHH (J)OpMHpyeT MeXCUy C060H CHHanTHHeCKHe KOHTaKTbl. OTfleJIb- 
Hbie HepBHbie TepMHHajiH nouxouflT k MecTy OTxoxcueHHH HenpHTa HexoTopbix yHHno- 
JiapOB (pHC. 2, 2) H B JiaJIbHeHUieM cjjOpMHpyiOT, BepOHTHO, CHHanTHHeCKHe KOHTaKTbl 
30HbI aKCOHHOTO XOJIMHKa. 

flH({)({)epeHUHpOBaHHbIH 7-CyTOHHbIH yHHnOJIHp KpOMe MHTOXOHflpHH, UHCTepH 
Fp3np, uenoneK nojincoM HMeeT hihpokhh otpoctok (pnc. 2, 3 ), b MecTe OTXoxcue- 
hhh KOToporo cc{)opMHpoBaHa 30Ha aKCOHHoro xojiMHKa, xapaKTepH3yiomaHca CKonjie- 
HHeM OpraHOHflOB H KOHUeHTpaUHeH MHKpOTpy6oneK. 3a aKCOHHbIM XOJIMHKOM OTpoc- 
tok pa3flejiaeTca Ha UBa, BbimauHT 6ojiee nycTbiM h couepxcHT b ochobhom MHKpo- 
TpyOoHKH. 

Ha 8-e cyTKH ocHOBHbie CHCTeMbi npouepKonua yxce ccjjopMHpoBaHbi. Ha nonepen- 
hom cpe3e HepBHbiH ctboji BbimajiHT BnojiHe KOMnaKTHO, pacnojiaraacb pauoM c Bbi- 
iiejiHTejibHbiM cocyaoM. Hmciot mccto THnHHHbie CHHanTHHeCKHe KOHTaKTbl (pnc. 2, 
4 ), b KOTopbix npecHHanTHHecKoe oKOHnaHHe couepxcHT CBeTjibie Be3HKyjibi h sjickt- 
poHHonjiOTHbie rpaHyjibi, napajuiejibHbie MeMOpaHbi b oOjiacTH KOHTaKTa 3anepHeHbi, k 
nocTCHHanTHHecKOH MeMOpaHe npHMbixaeT sjieKTpoHHonjioTHbin MaTepnaji. B CTBOJie 
Mexmy HepBHbiMH OTpocTKaMH BCTpenaiOTca njiOTHbie KOHTaKTbl. 

CeHCopHbie o6pa30BaHHH npouepKonjia. Ha 3—5-e cyTKH pa3BHTHa b 
TeryMeHTe npouepKonua oOHapyxceHbi nojiHocTbio ccJ)opMHpoBaHHbie CBoOouHbie HepB¬ 
Hbie oKOHHaHHa. OOHapyxceHbi Tpn THna peuenTopoB (pnc. 3, 7, 2; cm. bkji.). 

1. PeCHHHHbie OKOHHaHHfl HenpOHOB HMeiOT BbIXOfl BO BHeiHHIOK) JUia napa3HTa 
cpeuy h o6pa3yioT pau cneuHajiH3HpoBaHHbix KOHTaKTOB c HapyxcHOH njia3MaTHnecKOH 
MeMOpaHOH TeryMeHTa. KojibueBOH cenTHpoBaHHbin kohtbkt, OKpyxcaiomHH ocHOBaHHe 
pecHHHKH, H30JinpyeT BHyTpeHHiOK) cpeuy napa3HTa ot BHeiimeH. 3aTeM pacnojioxceHa 
reMHjiecMOCOMa, onopHbiM KOJibuoM onoHCbiBaiomax BepxHioio nacTb OKOHHaHHfl. Ijiy6- 
xce pacnojioxceH npocTOH HecneuHajiH3HpoBaHHbiH KOHTaKT c napajuiejibHbiMH 3anep- 
HeHHbiMH MeMOpaHaMH h HeOojibuiHM CKonjieHHeM 3JieKTpoHHonjiOTHoro MaTepnajia 
noji HenpHJieMMOH (pnc. 3, 7). Ba3ajibHoe Tejibue pecHHHKH HMeeT He3HanHTejibHbiH 
KopemoK, b BHjje HeOojibinoro CKonjieHHx TOHKOc{)H6pHJiJiapHoro MaTepnajia (pnc. 3, 
2). MHoroHHCJieHHbie MHKpoTpyOonKH npoHH3biBaiOT Bee OKOHnaHHe, floxo^a ;jo 6a- 
3ajibHoro Tejibua. no-BHjiHMOMy, pecHHHHbie oxoHHaHHH cojiepxcaT Kpyrjibie npo3pan- 
Hbie Be3HKyjibi, KOTopbie Ha stoh CTajjHH He^ocTaTOHHO neTKO BbipaxceHbi. Ha 8-e 
cyTKH pa3BHTHa npouepKOHjja Ha nepejiHeM KOHue Tejia h b o6jiacTH xcejie3HCTOH 
hmkh o6HapyxceHbi MHoroHHCJieHHbie pecHHHHbie OKOHnaHHa. Ohh cooTBeTCTByioT Bbi- 
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meoriHcaHHbiM h 3anojiHeHbi KpyrjibiMH CBeTJibiMH Be3HKyjiaMH (d—65 — 120 hm). 
HacTb ny3bipbKOB oOHapyxtHBaeTca b hmkc TeryMeHTa, b kotopoh HaxojjHTca pecHHHKa. 
IIofloOHoe HBJieHHe uinpoKo pacnpocrpaHeHo y njiepouepKonjjoB (pnc. 3, 3 , 4). 

2. Ee3pecHHHHbie peuenTopHbie oKOHHaHHH 3Toro THna (pnc. 3, 5), He HMeiomne 
Bbixo^a Ha noBepxHocTb Tejia, pacnojioxceHbi noa TeryMeHTOM, Ha ero 6a3ajibHOH njiac- 
THHe. JlyxoBHua peuenTopa HMeeT xapaKTepHyio ynjiomeHHyio $opMy H He6ojibiuoH 
acHMMeTpHHHbiH BbipocT, HanpaBJieHHbiH Mexmy UHTonjia3MOH h 6a3ajibHOH miacTHHOH 
TeryMeHTa. B ueHTpe OKOHHaHHH HaxouHTCfl BH£OH3MeHeHHoe 6a3ajibHoe Tejibue, k 
KOT opoMy npHKpenneH xoporno pa3BHTbiH juiHHHbin KopemoK, onycKaioiunncfl niyOoKo 
B OTpOCTOK HepBHOH KJieTKH. IlapaJUieJlbHO C HHM npOXOJJflT HeCKOJIbKO MHKpOTpy6o- 
neK. Ea3ajibHafl nna3MaTHHecKaH MeMOpaHa TeryMeHTa h HenpHjieMMa CB5i3aHbi KOHTax- 
TaMH: b ueHTpe, Ha MecTe pecHHHKH, mejib 3anojmeHa T0HK0$H6pHJui5ipHbiM MaTepn- 
ajioM, no Kpaio anHKajibHOH noBepxHocTH npoxouHT KOJibueBOH cenTHpoBaHHbin koh- 
TaKT, nOflOCTJiaHHblH CO CTOpOHbl HenpHJieMMbl HeOoJIbUIHM 3JieKTpOHHOnJ!OTHbIM 
OnopHbIM KOJIbUOM; B03M0)KH0, HMeeTCH npOCTOH HeCneUHaJlH3HpOBaHHbIH KOHTBKT, 
jjoxojuhuhh jx o rpaHHUbi 6a3ajibHOH MeMOpaHbi TeryMeHTa. BbmieonncaHHbie peuenTo- 
pbi oOHapyxceHbi Ha nepejjHeM KOHue Tejia npouepKOH^a. 

3. Ee3pecHHHHbin peuenTop b BHjje HeOojibiuoro pacmnpeHHH ueHupHTa, pacnojioxceH- 
Horo Ha 6a3ajibHOH nuacTHHe TeryMeHTa; KHHeTOCOMa h Kopemox oTcyTCTByiOT; OKOHnaHHe 
co^epxcHT CBeTJibie Be3HKyjibi, MHKpoTpyOonKH, oflHo onopHoe KOJibuo, noucTHJiaiomee 
cenTHpoBaHHyio aecMOcoMy; oOHapyaceH Ha 3ajjHeM KOHue Tejia Ha CTaunn 8-x cyTOK. 

CeHCopHbie o6pa30BaHHH njiepouepKonuoB h B3pocjibix Hep Ben. 
Ha 3THX CTaaHHX pa3BHTH5I T. nodulosus 60 JIbLUHHCTB 0 CeHCOpHbIX CTpyKTyp CKOHUeH- 
TpupoBaHO Ha TeMeHHOH njiacTHHKe h b BepxHen nacrn 6otphh, BOKpyr KpionbeB, 
BMecTe c BbixouaMH npoTOKOB c})poHTajibHbix xcejie3. 

Y Mojioubix nuepouepKOHUOB JiyxoBHUbi peuenTopoB Ha TeMeHHOH njiacTHHKe pac- 
nojiaraiOTCH Ha paccTOHHHH 3 — 4 mkm upyr ot upyra, He MeHee 12 HepBHbix OKOHHa¬ 
HHH b TeryMeHTe Ha nonepenHOM cpe3e CKOJieKca. Ha crajiHH $opMHpoBaHHfl KpionbeB 
b TeMeHHOH oOnacTH oTHeTjiHBo npocjiexcHBaeTca ynopfluoneHHoe pacnojioxceHHe He- 
CKOJlbKHX CJlOeB MbimeHHbIX BOJIOKOH, KaXCJJOMy H3 KOTOpbIX, nO-BH^HMOMy, COOTBeT- 
CTByeT HepBHaa TepMHHajib (pnc. 1, 4), nacrb H3 hhx yxojjHT b TeryMeHT b BHue 
CBoOo^Hbix HepBHbix OKOHHaHHH. flpyrae couepxcaT 3JieKTpoHHonjioTHbie rpaHyjibi h 
o6pa3yiOT CHHanTHHeCKHe KOHTaKTbl C MbimeHHbIMH BOJIOKHaMH. 

y njiepouepKOH^OB o6HapyxceHbi 4 THna peuenTopoB. 

1. PecHHHHbiH peuenTop b uinpoKOH TeryMeHTajibHOH AMice, pecHHHKa 6e3 Kopeuixa, 
ojjho onopHoe KOJibuo; co^epxcHT Kpynibie (d 90—100 hm) h OBajibHbie (70 — 100 x 170— 
180 hm) CBeTJibie Be3HKyjibi, THnHHHbie mhtoxohuphh He6ojibmoro pa3Mepa. 

2. PecHHHHbiH peuenTop C OTHeTJIHBOH KHHeTOCOMOH H KOpeiUKOM, 2 OnOpHbIMH 
KOJIbUaMH, nOUCTHJiaiOmHMH 30Hy KOHTaKTOB, KpyrjibiMH CBeTJibiMH Be3HKyJiaMH 

(d 60 — 70 hm). 

3. PeuenTopHoe o6pa30BaHHe, couepxcaiuee H3MeHeHHbie mhtoxohjjphh (noupoOHoe 
onncaHHe cm. HHxce). 

4. Ee3pecHHHHbiH peuenTop (pnc. 3, 5) pacnojioxceH Ha 6a3ajibHOH njiacTHHe Te¬ 
ryMeHTa. flo $°P Me h CTpoeHHio KOHTaKTOB cxoaeH co 2-m THnoM peuenTopoB npo- 
uepKOHjja, ho KopemoK h KHHeTOCOMa nojiHocTbio OTcyTCTByiOT. XapaKTepHo HajiHHHe 
CKonjieHHH sjieKTpoHHonjioTHoro MaTepnajia b BHae ueHTpajibHoro uncKa h ouhoto 
onopHoro KOJibua, nojjCTHjiaioiuero cenTHpoBaHHyio uecMOCOMy. OKOHnaHHe couepxcHT 
MHKpoTpyOoHKH, onycKaiomHecH rjiy6oKO b HenpHT, 2 mhtoxohaphh h xapaKTepHbin 
acHMMeTpHHHbiH BbipocT, pacnojioxceHHbiH Mexcuy UHTonjia3MOH h 6a3ajibHOH njiacTHH- 
koh TeryMeHTa. 

EojibuiHHCTBO HepBHbix OKOHHaHHH b TeryMeHTe njiepouepKOHjia coaepxcaT CBeTJibie 
Kpymbie (unaMeTpoM 110 hm) hjih OBajibHbie (60 x 170 hm) Be3HKyjibi. HeKOTopbie 
peuenTopbi BbwejifliOT c noBepxHocTH pecHHHKH MejiKHe CBeTJibie ny3bipbKH unaMeTpoM 
40 — 50 hm, KOTopbie CKanjiHBaioTCH b hmkc TeryMeHTa BOKpyr pecHHHKH, KaK sto 
6buio oTMeneHO y npouepKonua (pnc. 3, 3, 4). 
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HccjieaoBaHHe noBepxHOCTH CKOJieKca nepBen noa CKaHHpyiomHM 3JieKTpoHHbiM 
MHKpOCKOnOM nOKa3aJIO HaJIHHHe HyBCTBHTeJIbHbIX peCHHHeK UHJIHH^pHHeCKOH cJjopMbi 
h BOJiocKOBHflHbix, c 3aocTpeHHbiM kohhhkom. Ohh npHnoflHHMaiOTCfl najx noBepx- 
HOCTblO TeJia, npHHeM BOJIOCKOBHflHbie peCHHHKH 3HaHHTeJIbHO AJIHHHee MHKpOTpHXHH. 

y B3pocjibix nepBeH o6HapyxceHO 6 thfiob peuenTopoB, H3 hhx 3 — pecHHHHbix 
(pnc. 4, 1 — 3\ cm. bkji.) h 3 — 6e3pecHHHHbix (pnc. 4, 4\ 5, 2— 4). 

1. PecHHHKa KopoTKaa, pacniHpeHHaa (pnc. 4, 2), MHKpoTpyOoHKH ninpoKo ot- 

ctoht apyr ot apyra h Ha anHKajibHOM KOHue peCHHHKH CBjnaHbi c 3JieKTpoHHo- 
njiOTHOH ruiacTHHKOH. Ba3ajibHoe Tejibue HMeeTCH, Toma xax KopenioK OTcyTCTByeT. 
TeryMeHT He npHJieraeT k pecHHHKe, TeryMeHTajibHaa HMiea, b KOTOpyio OHa norpy- 
xceHa, LUMpoKaa, no anaMeTpy paBHa anHKajibHOH noBepxHOCTH peuenTopHon Jiyxo- 
BHUbi. Ha rpaHHue anHKajibHOH noBepxHOCTH HMeeTCH KojibueBOH cenTHpoBaHHbin 
kohtbkt, no^ocTJiaHHbiH ojjhhm onopHbiM KOJibuoM. OxoHHaHHe aeHjtpHTa pacmH- 
peHo He3HaHHTejibHO, o6hhho UHJiHHjtpHHecKOH c})opMbi, no BbicoTe cocTaBJiaeT 2/3 
TeryMeHTanbHOH njiacTHHKH, cojjepxcHT CBeuibie Kpymbie Be3HKyjibi anaMeTpoM 50— 
70 HM H 1-2 MHTOXOHflpHH. 

2. PecHHHKa ^jiHHHaa, uHjiHHjtpHHecKaa hjih BOJiocKOBHflHafl, 6a3ajibHoe Tejibue 
HMeeTCfl, KopenioK oneHb kopotkhh. TeryMeHT njiOTHO npHJieraeT k ocHOBaHHio pec- 
hhhkh, ynjiOTHeH (pnc. 4, 1). KojibueBOH cenTHpoBaHHbin kohtbkt noaocTJiaH Mom- 
hhm onopHbiM KOJibuoM. BTOpoe onopHoe KOJibuo pacnonoxceHO my6xce h HecKOJibKo 
MeHbuie no o6i>eMy. Oho CBsnaHO pajjnajibHbiMH THxcaMH-«cnnuaMH» c KopeniKOM. 
TepMHHajibHoe pacninpeHne jieHjipHTa — «JiyKOBHua», OKpymoH cjDopMbi, no BbicoTe 
cooTBeTCTByeT njiacTHHKe TeryMeHTa, co^epxcnT CBeTJibie, ynjiomeHHbie, oneHb MejiKne 
Be3HKyjibi. 



Phc. 5. CxeMbi 6e3pecHH4Hbix peuenTopoB T. nodulosus. 

1 — npouepKomi, THn 2; 2 — B3pocnbiH, thii 4; 3 — B3pocjibiH, thu 5; 4 — CTpoeHHe peuenTopoB 3-ro THna y 

npouepKOHjia h 6-ro THna y B3poc.noro. 

Fig. 5. Scheme of unciliaru receptors in T. nodulosus. 
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3. PecHHHKa uHJiHHflpHHecKaa, TOHxan, c xhhctocomoh, 6e3 KopeuiKa (pnc. 4, 3). 
TeryMeHT njioTHO npnjieraeT k ocHOBaHHio pecHHHXH. Ha rpaHHue annxajibHOH noBep- 
XHOCTH HMeeTC5I KOJimeBOH CenTHpOBaHHblH KOHTaKT H JX Ba MOmHbIX OnOpHbIX KOJlbUa 
ajieKTpoHHonjiOTHoro MaTepnana, o6pa3yiomHe reMHjjecMOCOMbi. OxoHHaHHe jjeHjjpHTa 
3HaHHTejibHO pacmnpeHO, oxpymon cjiopMbi, no BbicoTe nacro npeBbiuiaeT TeryMeH- 
TanbHyio njiacTHHKy, Tax hto Ha noBepxHOCTH TeryMeHTa o6pa3yeTca 6yropox, b ueH- 
Tpe KOToporo pacnojioxceHa pecHHHxa. JlyxoBHua 3anojiHeHa MHoroHHCJieHHbiMH mhto- 
XOHJjpHflMH C JUIHHHblMH miaCTHHHaTblMH KpHCTaMH. MhTOXOH^PHH HaCTO JjeCTpyXTHB- 
ho H3MeHeHbi, BaKyojiH3HpoBaHbi. KpoMe Toro, H3pej*xa BCTpenaiOTCfl xpymbie CBeTJibie 
Be3HKyjibi. OTMeneH y njiepouepxoHjja (thfi 3). 

4. Ee3pecHHHHbiH peuenTop (pnc. 4, 4; 5, 2), xapaxTepHbin ynjiomeHHOH cjiopMbi 
C aCHMMeTpHHHbIM OTpOCTXOM, CHCTCMOH CeilTHpOBaHHblX KOHTaKTOB, UCHTpaJlbHblM 
3JieKTpOHHOnJTOTHbIM flHCXOM, C JJByMfl XOpOUIO pa3BHTbIMH OnopHbIMH KOJIbUaMH H 
CHMMeTpHHHbiM cxonjieHHeM ajiexTpoHHomioTHoro MaTepnajia Ha MeM6paHe TeryMeHTa. 
FuaBHOH oco6eHHOCTbio ABjiaeTCfl mapoo6pa3HbiH nonepenHO HCHepneHHbiH xopemox, 
3aHHMaiOLUHH 60JlbUiyK) HaCTb JiyKOBHUbl H npOAOJIXCaiOmHHCH B OTpOCTOK. 

5. Ee3peCHHHHbIH peuenTop UHJIHHJjpHHeCXOH cf)OpMbI, C JJJIHHHblM, BbITHHyTbIM He- 
HCHepneHHblM KOpeiHKOM H OiJHHM CJia6o pa3BHTbIM OnopHbIM KOJIbUOM (pnc. 5, 3). 

6. Ee3peCHHHHbIH peuenTop UHJIHHflpHHeCXOH (|)OpMbI, HMeeT BbIXOJI BO BHeillHIOK) 
cpejiy b BHjje my6oxoH hmkh b TeryMeHTe, 1 onopHoe xojibuo, KHHeTOcoMa OTcyTCT- 
ByeT, COijepXCHT MHXp0Tpy60HXH H CBeTJibie Be3HKyjlbI (pnc. 5, 4). 


OBCYiK.HEHHE PE3yjILTATOB 

AHajiH3 pacnpe^ejieHHa noBepxHOCTHbix CTpyxTyp Ha cxonexce njiepouepxoHjiOB h 
B 3pocjibix T. nodulosus noxa3aji, hto b6jih3h bmxojiob npoTOKOB (JipoHTajibHbix xcejie3, 
pacnojiaraiomHxca Ha tcmchhoh njiacTHHKe h Boxpyr xpionbeB, Bcerjja HMeiOTca pec- 
HHHHbie (2 hjih 3 THna) h 6e3pecHHHHbie (4 THna) peuenTopw. PaHee npHyponeH- 
HOCTb peCHHHHbIX H 6e3peCHHHHbIX peuenTOpOB K npOTOKaM cjjpOHTajIbHbIX ^Kejie3 
6 bma onncaHa b tcmchhoh o 6 jiacTH Grillotia erinaceus (flaBbwoB, EncepoBa, 1985; 
EncepoBa, 1991). ConpaxceHHoe pacnojioxceHHe xcejie3HCTbix h ceHCopHbix CTpyxTyp 
CBHJieTejIbCTByeT 06 HX TeCHOM B3aHMOfleHCTBHH, XOT51 npHMbIX CBHJieTeJlbCTB HHHep- 
BaiiHH xcejie3 y uecToji noxa He HMeeTca. 

CpaBHHBaa CTpoeHHe 6e3pecHHHHbix peuenTopoB (pnc. 5), moxcho roBopHTb 06 
HjieHTHHHOCTH peuenTopoB 2-ro THna y npouepxoHfla (pnc. 5, 1) h 4-ro THna y 
B3pocjioro rejibMHHTa (pnc. 5, 2), cxojjHbix no ynjiomeHHOH $opMe JiyKOBHUbi, 
acHMMeTpHHHOMy OTpocTxy, HajiHHHio 2 onopHbix xojieu, Torjia xax HCHepneHHOCTb 
H (})OpMa KOpemxa, BepOflTHO, CBH3aHbI C cjiyHXUHOHaJIbHblM C0CT051HHeM COXpaTHMbIX 
6 ejixoB. y npo-, njiepouepxonjia h B3pocjioro nepBa OTMeneHbi 6e3pecHHHHbie pe- 
uenTopbi, cojjepxcamne CBeTJibie Be3Hxyjibi h MHxpoTpy 6 onxH, ho pa3JiHHaiomHeca no 
CTpoeHHK) UeHTpaJlbHOH XOHTaXTHOH 30HbI JiyXOBHUbE y npouepxoH^a H B3pocjioro 
xoHTaxTbi pa3BHTbi He3HaHHTejibHO h TOJibxo 1 onopHoe xojibuo, 6e3 jincxa (pnc. 5, 
3). C ueHTpajibHOH noBepxHOCTH jiyxoBHUbi, bo3moxcho, BbwejunoTCfl Be3Hxyjibi, 
Torjja xax y njiepouepxonjia HMeeTca ajiexTpoHHomiOTHbiH ahcx b ueHTpe h mejib 
Mexcjjy jx ByMfl MeM 6 paHaMH 3anojiHeHa TOHxoBOJioxHHCTbiM MaTpnxcoM. 3to hcxjiio- 
naeT B03MoxcHocTb BbwejieHHfl Be3Hxyji, a ynjiomeHHaa c})opMa h acnMMeTpHHHbin 
OTpocTox cxoahh c 6e3pecHHHHbiMH peuenTopaMH 2-ro THna y npouepxonjia h 4-ro 
THna — y B3pocjioro h CBHAeTejibCTByiOT, Ha Ham B3rnaa, o MexaHO-TaxTHJibHOH 
HyBCTBHTeJIbHOCTH. 

Taxaa xce cJjyHXuna npejinojiaraeTCH AJia oahoto THna 6e3pecHHHHbix HepBHbix 
oxoHHaHHH Ha TeMeHHOH njiacTHHxe G. erinaceus (EncepoBa, 1991), HMeiomero hc- 

XJIIOHHTeJIbHOe CXOACTBO B TOHXOM CTpoeHHH 30HbI XOHTaXTOB, (})OpMbI JiyXOBHUbl H 
xopemxa c 6e3pecHHHHbiM peuenTopoM 2-ro THna npouepxoH^a T. nodulosus. BMecTe 
c TeM Ha CTpo6njie G. erinaceus 6biJiH o6HapyxceHbi 6e3pecHHHHbie peuenTopbi, Ha- 


44 



noMHHaiomHe cexpeTopHbie npoTOKH h HMeiomHe aocTyn bo bhcuihiok) cpe^y, cxoa- 
Hbie no yjibTpacTpyKType c 6e3pecHHHHbiMH peuenTopaMH 6-ro Tnna y nojiOB03pejibix 
T. nodulosus. JJjih Diphyllobothrium dendriticum 6e3pecHHHHbie peuenTopbi c ajihh- 
hmm HCHepneHHbiM KopeuiKOM, pacnojioxceHHbie Ha 6a3ajibHOH nuacTHHe TeryMeHTa, 
OTMeneHbi xax Han6ojiee nacTO BCTpenaiomHecH Ha CKOJieKce h B^ojib cTpo6njibi. 
Taxxce OTMeneH h 2-h Tnn 6e3pecHHHHbix peuenTopoB, 6e3 Kopennca, co CBeTJibiMH 
Be3HKyjiaMH. 

TaKHM o6pa30M, K HyBCTBHTeJIbHbIM OKOHHaHHHM, BbinOJIH5HOLUHM MexaHO-TaKTHJIb- 
Hyio c})yHKUHK) (pearnpyiomHMH Ha oaaBJiHBaHne TOJimn TeryMeHTa h pacTaxceHne 6a- 
3ajibHon njiacTHHKH), Ha Ham B3ni5m, cJie^yeT OTHOCHTb peuenTopbi, pacnojioxceHHbie 
Ha 6a3ajibHOH nnacTHHe TeryMeHTa, HMeiomne xapaKTepHyio ynjiomeHHyio (J)opMy, 
aCHMMeTpHHHblH BbipOCT, CneUHaJIH3HpOBaHHyiO UeHTpaJlbHyK) 30Hy KOHTaKTOB H B 
6ojibuiHHCTBe cBoeM ^jiHHHbiH KopemoK, onycKaiomHHCfl my6oKO b HefipHT. Pacnojio- 
xceHne no^o6Hbix o6pa30BaHHH nacTO npnyponeHO k npnKpennTejibHbiM opraHaM, xax 
3to 6biJio OTMeneHO Boxpyr xo6otkob y G. erinaceus , Ha tcmchhoh njiacTHHKe h 
Boxpyr KpiOHbeB T. nodulosus h Ha npncocKax HexoTopbix rHMeHOJienHflHfl, y koto- 
pbix onncaH «HOBbin Tnn nyBCTBHTejibHoro OKOHnaHHH» (IlocnexoB, KpacHomexoB, 
19926), He3HanHTejibHO OTJiHHaioiuHHCfl no yjibTpacrpyKType ot onncaHHbix HaMH. 

AHajiH3npyH CTpyKTypy pecHHHHbix peuenTopoB Ha Bcex CTaanax pa3BHTH5i T. nodulo¬ 
sus (pnc. 6), cneuyeT OTMeTHTb cxoactbo, a bo3moxcho, h roMOJiormo pecHHHHbix peuenTO- 
poB 1-ro Tnna. Jljin hhx xapaKTepHa xopoTKaa mnpOKaa pecHHHKa b ninpoKOH TeryMeH- 



Phc. 6 . CxeMbi pecHHHHbix peuenTopoB T. nodulosus. 

I — npouepKOHji, THn 1; 2 — ruiepouepKona, B3poc;ibiH, THn 1; 5 — B3pocjibiH, THn 2; 4 — iuiepouepKOH.il, 

B3pOCJIbIH, THn 3. 

Fig. 6. Scheme of ciliary receptors in T. nodulosus. 
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TanbHOH HMKe, cojjepxcamen CBeTJibie Be3HKyjibi, jjnaMeTpoM 70 — 100 hm (pnc. 6 , 7, 2). 
CeHCopHoe o6pa30BaHHe c norpyxceHHOH, pacnmpeHHOH pecHHHKOH oriHcaHO jinn G. eri- 
naceus (EHcepoBa, 1991) h HexoTopbix UHKJioc})HJiJiH,a (FIjiyxcHHKOB h jip., 1986). PeuenTO- 
pbi Taxoro THna, Ha Ham B3ni5i,a, OTBenaiOT 3a xeMonyBCTBHTeJibHOCTb. 

HMeeTCH p5m ^0Ka3aTejibCTB, nojrrBepxcaaiomHx cnoco 6 HOCTb nyBCTBHTejibHbix 
OKOHHaHHH uecTOji k cexpeunH. Y npo- h njiepouepKOH.aa CBeTJibie Be3HKyjibi OTiimy- 
pOBblBaiOTCH C nOBepXHOCTH peCHHHKH H nOCTOHHHO BCTpeHaiOTCfl B TeryMeHTaJlbHOH 
flMKe HexoTopbix peuemopoB (pnc. 3). no,ao 6 Hoe flBJieHHe OTMeneHO jinn G. erinace- 
US (EHCepOBa, 1991) H HeKOTOpbIX UHKJIOC^HJIJIHJJHblX UeCTOA H OCOOeHHO HX JIHHHHOK 
(ITjiyxcHHKOB, 1991; IIjiyxcHHKOB h jip., 1986). npojiojDKeHHeM cneunajiH3auHH b stom 
HanpaBJieHHH cjiejiyeT, no-BHjiHMOMy, CHHTaTb CBoOojiHbie HepBHbie OKOHHaHHH c iioji- 
HOCTbio pe,ayuHpoBaHHOH pecHHHKOH (hjih HHKonja ee He HMeBiiiHx), cojiepxcamHe 
Be3HKyjibi, Bbwe^5nomHecH bo bhcuihiok) cpejiy napa3HTa (pnc. 5, 4). 3to, no-BHflHMO- 
My, CBH^eTejibCTByeT o bo3moxchocth CHraajibHOH (jiyHKUHH nojjoOHbix CTpyKTyp, mh- 
uieHbK) jinn kotopoh MoxceT cjiyxcHTb xax HepBHaa CHCTeMa xo3HHHa, Tax h 3H,aono- 
nyjiHUHH rejibMHHTOB. Flo mhchhio IIJiyxcHHKOBa (1991), «cexpeT sthx OKOHHaHHH ab- 
JiaeTCH COCTaBHbIM 3JieMeHTOM KOMMyHHKaUHOHHOH CHCTCMbl, ynaCTByeT B KOMnJieKCe 
c cexpeTOM TeryMeHTa b peryjiauHH KOHKypeHTHbix B3aHM00TH0meHHH Ha BHyrpHBH- 
JIOBOM H MeXCBHflOBOM ypOBHflX, 3. TaKXCe BO B3aHMOfleHCTBH5IX napa3HTa C X03HHH0M». 
ripn noHBjieHHH np^Mbix jioKa3aTejibCTB cnniajibHOH c})yHKUHH, nojioOHbie CTpyKTypbi 
CMoryT cjiyxcHTb npHMepoM rjiy 6 oHaHuiHx ajjanTauHH napa3HTa k cymecTBOBaHHio b 
CHCTeMe napa3HT —xo3hhh. 

BnepBbie nojiyneHHbie CBejieHHfl o (JiopMHpoBaHHH ueHTpajibHOH h nepncJiepHHe- 
ckoh HepBHbix CHdeM Ha paHHHx CTajjHflx OHToreHe3a Tpe 6 yiOT ^ajibHenuiero aHajiH3a. 
TeM He MeHee HaM yaajiocb ycTaHOBHTb, hto otpoctkh HenpoHOB cpa3y 3aHHMaioT 
ueHTpajibHoe nojioxceHHe npn (JiopMHpoBaHHH CTBOJia; hto CHHanTHHecKHe KOHTaKTbi 
b CTBOJie noHBjiaioTCH Ha 5 — 6 -e cyTKH pa3BHTHH, a Ha 8 -e cyTKH ohh jioBOJibHO 
pacnpocTpaHeHbi; 6 ojibniHHCTBO HenpoHOB Ha paHHHx CTajjnax — yHHnojrapHbi, ohh 
nepBbiMH .aocTHraioT CTajiHH nojrnoH jmcJxJiepeHUHpoBKH; HanpaBJieHne c^opMHpyiomHx- 
C5I OTpOCTKOB B CTBOJie - K 3a,aHeMy KOHUy TeJia. 

AHajiH3Hpy5i jiaHHbie, Kacaiomnecfl HHHepBauHH Mbiniu Ha Bcex CTajjHax pa3BHTHH 
T. nodulosus , cjiejiyeT OTMeTHTb cjiejiyiomee. Y KopauHjjHfl HanOojiee THnHHHbi h mho- 
roHHCJieHHbi HenpoHbi h otpoctkh c 3JieKTpoHHonjiOTHbiMH rpaHyjiaMH, o6pa3yiomHe 
KOHTaKTbi c MbiuiuaMH KpioHbeB h OTjiejibHbiMH BOJiOKHaMH b6jih3h noKpoBOB (Tery¬ 
MeHTa). Y npouepxoHjia c nepBoro nun HHBa3HH Ha6jno,aaeTC5i MomHoe pa3BHTne ot- 
pOCTKOB C 3JieKTpOHHOnJIOTHbIMH Be3HKyJiaMH, KOTOpbie CB5I3aHbI MHOTOHHCJieHHblMH 
CHHanTHHecKHMH KOHTaKTaMH c (})opMHpyK)meHC5i cy 6 TeryMeHTajibHOH MycxyjiaTypoH. 
Ha CTajiHH miepouepKOHjia b oOjiacTH CKOJieKca OTMeneHa conpaxceHHOCTb b pacno- 
jioxceHHH MbimeHHbix bojiokoh cyOTeryMeHTa h HepBHbix TepMHHajien, b tom HHCJie 
co^epxcamHx 3JieKTpoHHonjiOTHbie rpaHyjibi h o6pa3yiomHx CHHanTHHecKHe KOHTaKTbi. 
y nojiOB03pejibix uecToji orpoMHoe kojihhcctbo HepBHbix otpoctkob c 3JieKTpoHHO- 
njiOTHbiMH rpaHyjiaMH npoHH3bmaeT moiuho pa3BHTyio MycxyjiaTypy xpionbeB h TeMeH- 
hoh oOjiacTH CKOJiexca (Biserova e. a., 1991). TaKHM o6pa30M, otpoctkh, HHHepBH- 
pyiomne MycxyjiaTypy T. nodulosus , Ha Bcex CTajinax pa3BHTHH cojiepxcaT 3JieKTpoH- 
HonjiOTHbie CHHanTHHecKHe Be3HKyjibi. HHTepecHO OTMeTHTb, hto y nojiOB03pejibix 
T. nodulosus j\rk aneKTpoHHonjiOTHbix rpaHyji (.anaMeTpoM 50 — 70 hm), HaxojiflmHxcfl 
b npecHHanTHnecKOM OKOHHaHHH b oOjiacTH MycxyjiaTypbi xpionbeB, BbiHBJieHa RF-no- 
jioxcHTejibHaa HMMyHOUHTOXHMHHecKaa peaxunH, hto CBHjieTejibCTByeT 06 hx nenTH^o- 
apranecKOH npnpojie (EncepoBa, 1998). 

nO-BHJIHMOMy, SJieMeHTbl nepH(J)epHHeCKOH HepBHOH CHCTeMbl, CB5I3aHHbie C MblUI- 
uaMH h cojiepxcamHe sjieKTpoHHonjioTHbie rpaHyjibi, npejimecTByioT b OHToreHe3e no- 
HBJieHHio ueHTpajibHbix CKonjieHHH HenpoHOB h Be3HKyji, cojiepxcamnx sjieKTpoHHO- 
CBeTJibiH MejinaTop. HajiHnne aueTHJixojiHHa, c KOTopbiM o 6 biHHO CB5i3biBaiOT xpyrjibie 
CBeTJibie CHHanTHHecKHe Be3HKyjibi, noxa3aHO y T. nodulosus jxjm npouepKOHjia h no- 
cjiejiyiomHx CTajiHH pa 3 BHTHH (KoTHKOBa, KynepMaH, 1977). HaMH ycTaHOBjieHO, hto 
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CBeTJibie Be3HKyjibi, cooTBeTCTByiomHe aueTHJixojiHHy, BnepBbie noaBJunoTCJi Ha 5—6-e 

cyTKH pa3BHTH5! npouepKOHua. Ha CTaunn Kopaununa ohh He o6HapyaceHbi. 

Pa6oTa BbinojiHeHa npn cf)HHaHCOBOH nouaepacice PoccHHCieoro cj 30 H.ua cJ^HuaMeHTajib- 
Hbix HccjieuoBaHHH no npoeKTy N° 96-04-49080. 
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A SENSORY APPARATUS AND FORMATION OF A NERVOUS SYSTEM OF 
TRIAENOPHORUS NODULOSUS (CESTODA) IN ONTHOGENESIS 

N. M. Biserova, Zh. V. Korneva 

Key words’. Cestoda, Triaenophorus nodulosus , nervous system, receptor, onthogenesis. 

SUMMARY 

The ultrastructure of sensory organs in Triaenophorus nodulosus at all stages of onthogenesis has 
been examined. There were recovered 6 types of receptors in adult worm and 3 types of receptors in 
procercoid. The plerocercoid obtains 4 types of receptors, two of them correspond in their structure to 
those in adult T. nodulosus. Receptors of the type I were observed in all stages of onthogenesis. The 
development of central and peripheral nervous systems at earlier stages of T. nodulosus onthogenesis 
has been studied. 
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Bfc/ieuKa k cm , H. M. Eucepoeou, )K. B. Kopneeou 



Phc. 1. HHHepBauHM MycKynaTypbi T. nodulosus Ha paHHHX CTaanax OHToreHe 3 a. 


I — HeHpOH B UeHTpaJlbHOH HaCTH KOpaumiHJi; 2 - OTpOCTOK HeHpOHa, KOHTaKTHpyK)mHH C MbllllUaMH KpIOHKa 

KopaumiHJi; 3 — otpoctkh HepBHbix KJieTOK f 3anojiHeHHbie 3JieKTpoHHoruioTHbiMH Be3HKyjiaMH y npouepKOH^a b 
B03pacTe 1 cyr; 4 — pacnojioxeHHe MbiiueHHbix h HepBHbix bojiokoh Ha paHHen CTa^HH pa3BHTHS anepouepKomra; 
6n — GasajibHas imacTHHKa; tcp — Kpionox; m — MycKynaTypa; ho — HepBHbiH OTpOCTOK; txe — ajieKTpOHHoruiOT- 
Hbie Be3HKyjibi; m — TeryMeHT; ji — jurpo; crpejiKH — 30Hbi KOHTaKTa. 

Fig. 1. Innervation of muscles of T. nodulosus at earlier stages of onthogenesis. 




Phc. 2. npouepKOFta 7 —8 cyT. 


1 —- yMacTOK 4>opMHpyK>meroc5i HepBHoro CTBOJia; 2 — yHHnojuipHbiH HefipoH, Hanaro (j)opMHpOBaHHa HeHpma 
(dpejiKH — oTpocTKH, (J>opMHpyioiHHe KOHTaKTbi b o6;iacTH npe;ino;iaraeMoro aKCOHHoro xojiMHKa); 3 — HeHpoH 
co ccjjopMHpOBaHHbiM aKCOHOM (cTpejiKH — CHHanTHHecxHe KOHTaxTbi b ynacTKe pa3iiBoeHH}i aKCOHa); 4 — cHHan- 
THMeCKHe KOHTaKTbi b HepBHOM CTBO/ie npouepKOH.ua (7— 8 cyT); Mm — MHKpoTpy6oHKH; h — HenpOH; ce — 3;ieK- 
TpoHHO-CBeTJibie Be3HKy^bi; mo — otpoctok TeryMeHTa^bHOH kjictkh. 

OcTajibHbie o6o3HaneHHa tbkhc xe, KaK Ha pwc. 1. 

Fig. 2. Procercoid of the age 7—8 days. 




Phc. 3. CeHCopHbie o6pa30BaHH* npo- h ruiepouepicomia. 

/, 2 — pecHHMHbiH peuemop (THn 1) Ha nepeaHeM KOHue Tena npouepKowaa (5—8 cyr); 3 — OTiuHypOBbiBaHHe 
ny3bipbKOB c noBepXHocTH ceHcopHOH pecHHHKH b TeryMeHTe naepouepKOHaa; 4 — peuemopHaji «MKa b TeryMeH- 
Te cKoaeKca naepouepKOHaa; 5 — 6e3pecHHHHbiH peuemop (THn 2) npouepKonaa; 6 — 6e3pecHHHHbiH peuemop 
naepouepKOHaa (THn 4); e — Be3HKyabi; k — KopeinoK penemopa; ok — onopHoe Koabuo; p — pecHHHKa; aaoH- 

Ha» cTpeaxa — aaeKTpoHHonaoTHbiH ancK. 

OdaabHbie o6o3HaneHHJi TaKHe xe, KaK Ha pwc. 1. 

Fig. 3. Sensory structures of procercoid and plerocercoid. 





Phc. 4. CeHcopHbie o6pa30B&HH53 B3pocjioro T. nodulosus. 


pecHMMHbiH peuenTop 2-ro THna, 2 — 1-ro, 3 — 3-ro thhob; 4 — 6e3pecHHHHbiH peuenTop 4-ro THna 
mx — MHTOxoHjjpHH; cd — ceriTHpCBaHHaji aecMocoMa. 

OcTaJibHbie o6o3HaMeHRji TaKwe xc, Kate Ha pwc. 1 h 3. 

Fig. 4. Sensory stmctuie*. •;.» v.dult T\ nodulosus. 




